C oping is a cognitive or behavioural effort to manage specific external or internal demands. 1 2 Several models have been proposed to elucidate coping, including the conceptual approach (assuming a stable preference for coping strategies to deal with stress), the contextual approach (considering coping as a dynamic process), and the integrated approach. Within each theoretical framework, coping strategies (or styles) are classified according to two basic dimensions: the way a person behaves in a stressful situation (behavioural coping) on the one hand, and the emotions and cognitions a person attributes to the stressful situation (cognitive coping) on the other. In both dimensions, the most commonly used strategies are active (focus oriented or approaching) as opposed to passive (avoidant), these having supposedly favourable (adaptive) and unfavourable (maladaptive) effects, respectively. In particular, more avoidant behavioural coping has been related to worse functional outcome. 3 The dimensions of coping considered and the strategies of interest can vary, depending on the stressors (generic or specific) and the outcome in question. 4 In a study on labour force participation in patients with ankylosing spondylitis (AS), we showed that ''coping with pain by decreasing activities'' and ''coping with limitations by pacing'' were strong predictors of withdrawal from the labour force. 5 Coping in this study was assessed by the ''coping with rheumatic stressors'' questionnaire (CORS), an arthritis specific coping questionnaire which measures eight coping strategies directed at the most important chronic stressors of inflammatory rheumatic disease: pain, limitations, and dependency. 6 The two coping strategies identified as predictive of withdrawal from work are characterised as avoidant behavioural coping, as opposed to the six other strategies of CORS which reflect cognitive coping strategies.
Although that study was the first to demonstrate the importance of coping on functional outcome in AS, the relation has been recognised in rheumatoid arthritis. In 109 patients with rheumatoid arthritis it was shown that ''decreasing activities to cope with pain'' (CORS) was negatively associated with dexterity, while ''pacing to cope with limitations'' was positively associated with dexterity. In addition, ''decreasing activities to cope with pain'' was related to a decrease in dexterity after one year. 7 In a cross sectional study among 720 patients with rheumatoid arthritis, avoidant coping (CORS) was associated with work disability. 8 In 71 patients with rheumatoid arthritis, more frequent reassuring thoughts and less active (behavioural) coping (the Utrecht coping list) predicted worse result on the health assessment questionnaire (HAQ) at two years. 9 These studies showed that the contribution of coping to functional outcome was independent of sociodemographics and current disease status. None of these studies addressed the issue of changes in coping strategies over time. [6] [7] [8] [9] However, this is important when interpreting cross sectional studies and when considering treatments aimed at changing coping strategies. As the characteristics of avoidant coping in patients with AS have not yet been examined, we report Abbreviations: AS, ankylosing spondylitis; BASDAI, Bath ankylosing spondylitis disease activity index; BASFI, Bath ankylosing spondylitis functional index; CORS, ''Coping with rheumatic stressors'' questionnaire; HAQ, health assessment questionnaire; ICC, intraclass correlation coefficient; OASIS, outcome assessment in ankylosing spondylitis international study; VAS, visual analogue scale here the extent to which two avoidant coping strategies in patients with AS-decreasing activities to cope with pain and pacing to cope with limitations-are influenced by the level of pain and physical limitations. In addition we determined whether these two coping strategies remained stable over a limited period of four years.
METHODS

Patients
In September 1997 a cross sectional sample of 658 patient with AS aged between 16 and 60 years, selected from the Dutch standard diagnosis register of rheumatic diseases (SDR), completed a postal questionnaire on sociodemographics, work status, and disease characteristics including coping. Ninety of these patients were part of a longitudinal study on outcome assessment in AS (OASIS), starting in 1997. Extensive health status assessments of these patients were carried out every six months during the first two years and yearly afterwards. At the fourth year evaluation, the questionnaire on coping was administered for a second time. Details of the patient selection procedures have been published previously 10 11 and can also be found in appendix 1 of the online version of this paper (available at http:// www.annrheumdis.com/supplemental).
Questionnaires
In the cross sectional survey, sociodemographic factors comprised sex, age, education, and work status. For further analyses educational level was dichotomised into more than 12 years of formal education and 12 years or less. In the cross sectional as well as in the follow up questionnaire, disease related variables included age at diagnosis, function measured by BASFI (Bath ankylosing spondylitis functional index), and pain measured by BASDAI (Bath ankylosing spondylitis disease activity index). The BASFI comprises 10 questions, each to be rated on a visual analogue scale (VAS; 0-10), on perceived limitations in daily activities. 12 The final score ranges from 0 to 10, and higher values indicate worse physical function. The BASDAI comprises six questions, each to be rated on a VAS (0-10). Five items relate to pain and stiffness in different parts of the body caused by AS, and the remaining item relates to fatigue. 13 The total score ranges from 0 to 10, and higher values indicate greater disease activity.
Coping was assessed by the CORS, an arthritis specific and patient derived coping questionnaire which measures eight coping strategies directed at the most important chronic stressors of inflammatory rheumatic disease-pain, limitations, and dependency. Three scales refer to pain: comforting cognitions (nine items), decreasing activities (eight items), and diverting attention (eight items). Three scales measure strategies of coping with limitations: optimism (five items), pacing-that is, adapting one's level of activity (10 items), and creative solution seeking (eight items). Two scales refer to dependency: making effort to accept one's level of dependence (six items), and showing consideration (seven items). For each item, patients report how often they made use of that particular coping strategy (1 = seldom or never, 2 = sometimes, 3 = often, 4 = very often), and each scale is calculated by summing the scores of the individual items.
Higher scores indicate more frequent use of that specific coping style. The two scales, ''decreasing activities to cope with pain'' and ''pacing to cope with limitations'', are classified as the behavioural coping strategies, while all other six coping strategies are considered to be cognitive. The total score for the scale ''decreasing activities to cope with pain'' ranges from 8 to 32, and for the scale ''pacing to cope with limitations, from 10 to 40. Higher values on the scale indicate more frequent use of this coping strategy. The CORS has documented reliability (Cronbach's a, 0.79 to 0.88; Pearson's test-retest coefficient, 0.88 and 0.91 for ''decreasing activities to cope with pain'' and for ''pacing to cope with limitations'', respectively), and has been shown to have moderate to low correlation with the sociodemographic variables age, sex, education, and disease duration. 7 A summary of the domains and scales with sample questions is available in appendix 2 of the online version of this article (http://www.annrheumdis. com/supplemental).
Statistical analyses
Characteristics of the patients were analysed using descriptive statistics. Linear regression was used to analyse the univariate relation (n = 658) between each of the two behavioural coping strategies and the following independent variables: sex, age, disease duration, educational level, physical function, and pain. Variables significantly associated with coping (p,0.05) were included in a multiple linear regression model applying a backward elimination procedure to evaluate the independent contribution of the variables. For all independent variables we give the unstandardised coefficient (B), the standardised coefficient (b), which allows comparison of the relative importance of the variables, and the adjusted correlation (R 2 ), which allows assessment of the contribution of the variable to the explanation of the variability in coping. Agreement between scores of coping at the first assessment (n = 70) and four years later was assessed by intraclass correlation coefficients (ICC). Bland and Altman plots were computed to visualise the difference between coping at the first and second assessment in individual patients.
14 Correlations between change in coping over time and change in physical function (BASFI) or pain (BASDAI) over the same period were analysed by Pearson's correlation coefficient. Changes in score were calculated as the score at year 4 minus the score at the first assessment. Data were analysed by SPSS version 9.0 (SPSS Inc, Chicago, Illinois, USA).
RESULTS
Patients
In the initial cross sectional group (n = 658), 70% were male, their mean (SD) age was 43.5 (9.4) years, their mean disease duration was 12.3 (8.0) years, 80% had less than 12 years of formal education, and 20% had withdrawn from paid work because of disability. The 70 patients who completed the questionnaire again after four years did not differ in sociodemographic and disease characteristics from the patients in the national group except for a somewhat shorter disease duration (10.5 (7.6) years; p = 0.2). A detailed comparison between the groups is given in appendix 3 of the online version of this article (http://www.annrheumdis. com/supplemental).
Avoidant behavioural coping and health status at the first assessment In patients from the initial cross sectional group the mean (SD) score for the scale ''coping with pain by decreasing activities'' was 18.4 (4.3) (interquartile range 15 to 22) and the proportion of patients using this coping strategy often or very often was 42%. The mean score for the scale ''coping with limitations by pacing'' was 26.4 (6.0) (interquartile range 21 to 30) and the proportion of patients using this coping strategy often or very often was 62%. As can be seen in table 1, worse physical function (BASFI) and more pain (BASDAI) were more strongly related to avoidant behavioural coping strategies than sociodemographic characteristics in univariate analysis. The multivariate analyses (table 2) showed that female sex (B = 1.28 (95% confidence interval (CI), 0.56 to 2.01); p = 0.001) and worse physical In the multivariate analyses, the BASDAI made no independent contribution to coping, probably because of the strong correlation between BASDAI and BASFI (R 2 = 0.70; p = 0.01), as can be seen online in appendix 4 (http:// www.annrheumdis.com/supplemental).
Avoidant behavioural coping and change over time
In the overall group, disease duration showed no association with coping at the first assessment in the multivariate analyses. In the 70 patients taking part in the longitudinal study, the mean (SD) score for decreasing activities to cope with pain at the first assessment was 18.4 (4.4) and at year 4, 19.2 (4.0). Pacing to cope with limitations at the first assessment was 25.9 (6.4) and at year 4, 27.9 (5.4). The mean (SD) difference in score for decreasing activities to cope with pain was 0.77 (4.6) (range 29 to 13), and for pacing to cope with limitations, 0.76 (5.6) (range 28 to 20).
Although the mean group values suggested small differences in coping over time, the ICCs suggested only moderate agreement. The ICC of the coping strategy ''decreasing activities to cope with pain'' at the first assessment and after four years was 0.56 (0.34 to 0.74). The ICC of the coping strategy ''pacing to cope with limitations'' at baseline and four years later was 0.70 (0.53 to 0.82). The Bland and Altman plots can be seen in fig 1A and 1B. Each dot represents one patient, with the mean coping of the two assessments on the X axis and difference in coping between the year 4 assessment and the first assessment on the Y axis. If there were no individual change in coping between the two assessments, all dots would be on the zero line of the Y axis (difference between coping at year 4 and at the first assessment). The plots in fig 1 suggest a difference in coping over time, with changes in coping strategies in both directions-some patients using the strategy more often and others less often. The change in coping over time could not be explained by the change in physical function or pain, as can be seen from the very low Pearson correlation coefficients of the change values of coping and health status (decreasing activities and BASFI, 0.03 (p = 0.8); decreasing activities and BASDAI, 0.09 (p = 0.4); pacing and BASFI, 0.07 (p = 0.6); pacing and BASDAI, 0.09 (p = 0.5). The absence of a relation between change in coping over time and change in health status (BASFI or BASDAI) could not be explained by ceiling or bottom effects in the coping strategy. Both coping strategies were normally distributed (skewness for coping with pain, 20.1, and for coping with limitations, 20.3), and few patients had a minimum or a maximum score (two patients had a minimum score: one for coping with pain, the other for coping with limitations; one patient had a maximum score, for coping with limitations).
DISCUSSION
In the framework of understanding functional outcome in chronic rheumatic diseases as proposed by the International Classification of Function (ICF), it is recognised that not only disease related factors but also psychosocial factors such as illness perception, depression, coping, and social support play an additional role. In a retrospective study, we identified avoidant behavioural but not cognitive coping strategies to be associated with withdrawal from the labour force in patients with AS. 5 However, it remained insufficiently clear to what extent avoidant coping with pain and limitations were Table 1 Univariate contribution of demographic variables, physical function (BASFI) and pain (BASDAI) to each of the behavioural coping styles actually influenced by the level of pain and the functional limitations experienced in this disease. In addition, it is suggested in some conceptual frameworks on coping that coping strategies are stable personality traits to manage stress, but there are no data on the change in coping over time.
Although in the present analysis pain (measured by BASDAI, in which five of the six questions relate to pain and stiffness) and especially physical function (measured by BASFI) contributed to coping, 76% and 78% of the variance in ''limiting activities to cope with pain'' and ''pacing to cope with limitations'', respectively, remained unexplained, suggesting that coping reflects a concept essentially different from pain or function. In contrast to this hypothesis, avoidant behavioural coping was not perfectly stable over a relatively short period of four years. As the CORS is reported to have good test-retest repeatability, we feel that the observed change in the present study cannot be attributed merely to measurement error; however, test-retest reliability data would be required in the present population to confirm this statistically. 6 Although disease duration had no influence on the use of coping strategies, greater age was associated with a more frequent use of pacing to cope with limitations. As coping strategies changed in both directions over the four years, it is unlikely that the four year increase in age was a major explanatory variable for the observed difference in coping over time. Importantly, the change in coping time was not related to the concomitant change in pain or function.
Our study has certain limitations. First, only a small subgroup of the patients from the initial survey participated in the longitudinal study. Second, a period of four years is Table 2 Multivariate contribution to each of the behavioural coping styles of the independent demographic and clinical variables, which were significant in the univariate analyses (backward elimination procedure) short when evaluating a change in a personality trait such as coping. Third, the study did not allow estimating the smallest detectable difference, and no data are available on the clinical relevant difference in coping strategy; this would be useful for assessing the number of patients with a relevant change in coping strategy. Fourth, to study whether coping strategies are influenced by the presence and course of a disease, it is essential to assess coping from diagnosis onwards, and preferably even from before diagnosis. Also, for a comprehensive understanding of variables influencing coping, not only should disease related and sociodemographic variables be measured, but also psychological characteristics such as psychopathology, illness perception, and environmental barriers or facilitators. Finally, despite the fact that the CORS is a disease specific coping questionnaire, it would be valuable to compare the coping strategies and evolution of coping strategies over time with a control group. Also, normal individuals have a behavioural coping strategy when confronted with pain or limitations. The independent influence of a disease can therefore only be studied when compared with a control group from the general population. If avoidant coping can vary over time, it might be possible to influence coping towards strategies that help to improve the functional outcome. In published reports on AS, we found only one randomised controlled trial in 168 patients with chronic rheumatic diseases including AS, aimed at improving ''action directed coping'' in patients with loneliness, lack of social support, or an impact of their disease on social behaviour. Patients were assigned to a specific coping intervention group (10 weekly sessions), a mutual support control group (10 weekly meetings), or a waiting list control group. 15 Although the coping intervention group showed significantly more improvement in health status (on the sickness impact profile)-especially in the mobility domainat a three month evaluation, there was no significant difference between the mutual support control group and the waiting list controls. In addition, the effects were lost at a nine month follow up. Further intervention studies are needed with attention to patient selection, type and timing of the coping intervention, and the instruments to assess outcome.
Some hypotheses have been proposed in the literature to explain the adverse effect of avoidant behavioural coping on functional outcome. Avoidance, such as decreasing activities, and pacing, through expectancy of increased pain, can become maladaptive when used continuously. Avoidance behaviour may hence induce harmful long term effects on physical functioning by limiting joint movement and inducing muscle weakness. [16] [17] [18] In this regard, the beneficial effects of exercise therapy in AS on functional outcome might well act through maintaining better behavioural coping by decreasing pain avoidance behaviour, rather than by influencing the disease process and causing a decrease in structural damage.
Conclusions
There is evidence that behavioural coping strategies are not completely stable over time, but this change seems independent of disease duration and disease related change in physical function and pain. As behavioural coping is associated with functional outcome, it would be of value to gain improved insight into the variables that influence coping and which might be modifiable.
